The major complaint that users have about using the World Wide Web is that they have to wait far too long for information to load on their screen. This is more acute in a country where the Internet is being generalized, where the connection mode from home is mostly through modems, and where telephone tariffs are not negligible. Using four Tunisian Web sites and a laboratory experiment, this study explores the relationships between some of the Internaute's characteristics (age, extraversion, and gender,) and perceived Web page loading delay on the one hand, and the relationship between Web page loading delay and the Internaute's satisfaction with time and with the page displayed. The results show that perceived and actual loading times are related concepts, that age, gender, and extraversion are more related to the Internaute's perception of time than to actual clock time, and that the predictive feedback information (PFI) displayed on the Web page has an effect on the Internaute's perception of time, especially in the case of slow Web pages.
INTRODUCTION
The wait time that Internautes face when requesting a Web page from the Internet is one of the most serious deterrents to rapid development of online business [47] . Research has persistently shown that if a Web page does not load quickly enough, Internautes will abandon the site and look for information elsewhere [18, 42, 69 ]. An early study conducted by Zona Research [69] estimates that electronic commerce lost sales due to Web page loading failures is worth $58 million a month. In the travel and tourism sector, each month, $2.8 million are at risk due to unacceptable Web page loading delays. While the Graphics, Visualization & Usability Center at Georgia Tech [19] revealed that the majority of Internautes attempting to find product information had problems, anecdotes in the literature indicate that customers are frustrated when pages take a long time to load. The problem has attracted increased public attention since the first Nielsen study in 1994 [40] . Sliwa [58] suggested that over one third of Web users may simply give up trying to buy an item over the Web after experiencing excessive delays, resulting in loss of as much as $4.35 billion in US e-commerce sales.
The page loading delay became so important that a Web Performance Index was created by Internet World monitoring major Web sites (Yahoo!, Lycos, Wal-Mart, etc.) giving measures of load times every other week with computers scattered across the United States.
The dimension of time also has been central in several research disciplines that are closely related to consumer behavior. It also started to draw attention in Internet-related research when the Internaute started to be considered a "customer" [46] .
In Marketing, several research streams concerning time have evolved within the consumer behavior literature over the past twenty years. These include the effects of time pressure on consumer decision making [26] , people's allocation of their time ([14] , and perception of time [21] .
Awareness caught up in the Information Systems (IS) discipline as well and revived researchers' interest in studying response time in a new kind of systems: Web-based systems (see [16, 22, 42, 47, 48, 49, 50] ).
WEB PAGE LOADING DELAY

2.1.What is Delay?
Delay has often been called differently in the literature: "responsiveness" [34, 42, 43] , "download time" [62] , "response time" [10] , "waiting time" [38] , "download delay" [50] , etc.
Past research has attempted to define and quantify what constitutes a delay, a "long" delay, an "excessive" delay, an "acceptable" delay as well as to examining its effects noting that the subjective interpretation of the delay may very well vary from person to person and context to context [28] . In the Hoxmeier and DiCesare [22] experiment, computer response delay of 12 seconds was deemed "intolerable". For others, delays of 13 seconds for single page were rated as "long" and resulted in significantly lower satisfaction [39] . Others have suggested 10 seconds [41] or 8 seconds [58] . Still others [10] determined that 7-second delays were both "noticeable" and "acceptable" for laboratory studies. Ceaparu et al. [6] focused on users' frustrating experiences while using computers. The study showed that the applications in which the frustrating experiences happened most frequently were Web browsing, e-mail, and word processing. One of the most cited causes of frustration was long download time. More disturbing, the time lost due to frustration is at least 38% of time spent on a computer (see also [33] ).
2.2.The Causes of Delay
Although the actual amount of delay may be small relative to the total amount of time devoted to the task of searching, perusing or buying over the Web, Dennis and Taylor [10] suggest that it is actually the behavioral response to the delay that has a real impact on performance.
Several factors affect Web time performance. These factors intervene between the moment that the Internaute presses on the Enter key and the moment that the page is displayed on their screen. These factors include but are not limited to the configuration of the Web client (generally a PC), the server, and the Internet infrastructure. Very simplified, this time includes: 1. the time taken for the request to be routed to the Web server through the Internet Service Provider, 2. the time it takes the server to respond, 3. the time taken by the page to reach the client, 4. the time it takes the client to decode the page, 5. the time taken by the screen to render it, 6. etc.
These time delays are cumulative and the delay that the Internautes experience is determined by the slowest of the above listed times [41] . Again, what is more important is what the Internautes perceive; they do not need to know all the technical steps involved when they request a page. What they need is quick response time.
In both IS and Marketing, research considers it important to distinguish between perceived wait time and actual wait time. Hui and Tse [24] define perceived wait time as how long consumers/Internautes believe they have waited. Actual wait time is the precise amount of time that the consumer/Internaute waits in reality (standard clock time). In Human Computer Interaction (HCI), computer response time is defined as the number of seconds it takes between the moment a user initiates an activity and the moment that the computer begins to present results on the display or printer [55] .
Yet, if we know what causes Web page loading delays, little is known about their impact [49] , and even less is known in specific regional conditions such as in Tunisia where no such study has ever been undertaken.
We can only assume that long page loading delay results in increased frustration and dissatisfaction, as well as lost profits for electronic commerce Web sites [53] . As the Zona Research studies [69, 70] have shown, more than one-third of Internautes who are online shoppers and who have trouble finding what they are looking for quickly enough just give up altogether. Really dissatisfied customers do not return to slow sites. Conversely, when Internautes have an enjoyable experience visiting a site, they use it more often, buy and sell with greater frequency if it is a merchant's site, and tell their family, friends and colleagues about it, thus helping to expand the universe of Internet users and Web commerce [69] . Hornik [21] tested the hypothesis that consumers who regard shopping as a relatively enjoyable activity underestimate the time in line more than individuals who regard the activity as relatively unenjoyable and concluded that a consumer's level of enjoyment plays a stronger role than all background variables taken together in predicting subjective time estimates.
2.3.The Relationship between Actual Delay and Perceived Delay
A famous study conducted by Perfetti and Landesman [44] provided interesting insights about time and how Internautes perceive it. The researchers conducted an experiment involving 10 different Web sites loaded over a 56 kbps modem. For each site, they had users rate how fast they felt the site was. When the researchers measured the actual loading times, they found no correlation between them and Internautes' rating of speed. Even more interesting was the finding that users rated the fastest site (About.com, loaded in an average of 8 seconds) as the slowest and rated one of the slowest sites (Amazon.com, 36 seconds) as one of the fastest. Clearly, perceived speed and actual speed were very different concepts and increasing actual speed does not necessarily make users perceive the site as faster. This means that although two Web sites may perform identically on a technical level, their perceived Web page loading delays may be very different from a user's perspective. Often, Web sites manage this perception by providing the Internaute with information on the amount of time to wait using such tools as linear progress bars or countdown timers.
Friedman ([15] , pp. 14 and 54) distinguishes among six different ways that duration of time is distorted creating a gap between actual and perceived time: (1) engaging tasks make time seem to pass more quickly, (2) the number of simultaneous events lengthens the perception of duration, (3) aging accelerates the impression of speed that time appears to pass, (4) a given interval seems longer if a judgment of the duration is anticipated, (5) a duration seems longer if we are frustrated, waiting for a positive experience or a specific event, or in fear of imminent danger, and (6) an interval seems longer if it is remembered in more detailed pieces and shorter if we think of it more simply.
How to Manage Delay?
Researchers in Marketing often describe two techniques for managing wait times: operations management and perceptions management [63] . Operations management involves adjusting service delivery systems through staffing levels or queuing strategies which, in the Internet context, could be likened to bandwidth management. Perceptions management involves manipulation of the customer's perception of the wait and is especially useful when the actual wait time cannot be controlled [28, 63] .
Maister [35] offered eight propositions relating to the psychology of waiting. Two, the first and second, are relevant to our study:
• Unoccupied time is perceived as longer than occupied time: when customers have nothing to do during their wait, time seems longer. One way some service organizations occupy their customers waiting in line is to use simple diversionary tactics such as placing a mirror near elevators in hotels [51] , providing recorded music [30], or providing "welcome drinks" to new coming tourists while waiting to be checked-in, as is actually done in hotels in Tunisia.
• Uncertain waits are perceived as longer: when customers do not have a clue as to how long the wait will last, or as to the cause of the wait, time seems longer.
These propositions have not always been supported in empirical studies. For example, in the study that Katz et al.'s [28] in a bank branch on 277 customers waiting in line, the use of an electronic newsboard to provide distraction to customers waiting in line made little difference to perceived wait times. It did however have a positive effect on customer satisfaction. Conversely, while the use of an electronic clock reduced the overestimation of wait times, it had no influence on customer satisfaction. However, Jones and Peppiatt [25] did find support for the proposition that unoccupied time feels longer than occupied time and findings from Taylor's [59] study suggest that the longer the delay the more uncertainty the customer feels, thus supporting Maister's [35] second proposition.
The manner that information about the wait affects costumers' perceptions can be found in Zakay's [67] time resource-allocation theory.
The Time Resource-Allocation Theory
According to Zakay's theory [67, 68] Awareness makes individuals perceive the elapsing time as lasting longer than it actually is. Conversely, any distraction to an individual's conscious attention from the passage of time reduces the perceived waiting time.
When information cues are provided to release individuals from thinking about how long the wait is, their perception of the wait is reduced. When predictive feedback information is provided to Internautes, their uncertainty about whether there will be a wait is reduced. In this manner, individuals do not need to think about the passage of time because they already know that they will wait. The result should be a shorter perceived waiting duration.
Previous findings support the resource-allocation model. When subjects were informed of the expected length of a time period, they reported significantly shorter estimates of the period than subjects without the information [28] .
In light of the above, our study seeks to better understand the reasons that affect the perception of time when a Web page is loaded. Web page loading delay is defined as the time it takes a Web client to fully receive, process, and display pages submitted by a Web server.
In our study, the perception of time, or the experience of waiting, results from characteristics of the Web page (whether it contains cues about the time it will take to load) and whether it is inherently slow and of characteristics of the Internaute. Internautes' perception of time gives rise to a level of satisfaction or dissatisfaction.
We hypothesize that the perceived Web page loading delay is not only a function of the Web page characteristics but also, and essentially, of the Internaute's. We also hypothesize that the Internautes' satisfaction with their experience with a Web page is affected by their perception of the time it takes to display on the screen [53].
THE HYPOTHESES
Individual Internaute Characteristics
Several studies have focused on personality traits. From among the most significant with respect to the focus of our research, the "Big Five" personality dimensions [3] are believed to be a complete description of personality (openness, conscientiousness, extraversion, agreeableness, and neuroticism). A newer model, the three-factor PEN model [12] , is related to the Big Five model in that it includes psychoticism, extraversion, and neuroticism. These models seem to agree on only one personality dimension: extraversion. Extraversion is subsumed by sociability, impulsiveness, and expansiveness. It is relevant to our research because it relates to time and perception of time [13] . Just as introverts have a tendency to underestimate time, extraverts have a tendency to overestimate it. These results have been repeatedly demonstrated by Psychologists [13, 45] .
Hence the following hypothesis:
H1a. The more extravert the Internaute the greater the perception of delay Gender differences have always been the subject of investigation in all disciplines.
In the computer field, differences have often been hypothesized to exist between males and females. Males may have more positive perceptions and more satisfaction with computing in general [60], the Web [57] , and e-mail [17] .
In almost all studies on gender differences conducted in educational settings, females expressed low confidence in their ability to work with computers although males and females believed equally in the positive effects of computers on individuals and society. In Lazar et al.'s [33] study on the cause of computer frustration, females reported more than twice more frustrating experiences than males (105 as compared to 44). Administering a survey to 375 Iranian undergraduate students, Shashaani and Khalili [54] found that females felt more helpless around computers, stating that computers made them nervous and uncomfortable.
Although Krishnan and Saxena [32] and Kellaris and Mantel [30] had found that females tend to underestimate the length of time more than males do, no differences were hypothesized regarding the way males and females differ in their perception of time on the Web. Finally, Hornik [21] found no differences between genders in their overestimation of time. In Marketing, Jones and Peppiatt [25] compared males and females and found that the mean difference between actual and perceived time was 59 seconds for males and 76 seconds for females but that this difference was not statistically significant in a sample of 100 with equal numbers of males and females. In Hornik's [21] study, the difference between the time estimates between males (mean=2.59 minutes) and females (2.68 minutes) was not statistically significant either.
Our hypothesis is thus formulated in the context of time on the Web:
H1b. Female Internautes perceive Web page loading delay as shorter than male Internautes
Because people experience a greater number of novel events in their youth whereas old age brings unvarying circumstances, age is thought to be a frame of reference for judging the rate of passage of time [7] . Though one could argue that the Web is new to everyone no matter the age, Friedman [15] states that age accelerates the impression of speed of time.
Thus the following hypothesis:
H1c. The older the Internaute the greater the perception of delay
Web Page Characteristics
In interface design, one of the leading principles is the "visibility of system status" [40] . First in a list of 10 general principles for user interface design, it states that "the system should always keep users informed about what is going on, through appropriate feedback within reasonable time". Shneiderman [55] offered a set of guidelines for managing wait and system response time; one of which is that users should be advised of long delays beforehand.
In Marketing, Hui and Tse [24] found that the absence or presence of waiting information influenced consumers' response to a service, which in turn affected their overall service evaluation. Nah [38] conducted an experiment in which she included a "feedback bar" to study its impact on users' performance. The use of a "feedback bar" provided users with information about the amount of download left to go. Her finding was that the presence of feedback extends Web users' tolerable waiting time.
The use of a "feedback bar" in Nah's [38] study as predictive information is consistent with the first of Nielsen's [40] ten usability heuristics which states that "[the] system should always keep users informed about what is going on, through appropriate feedback within reasonable time." It is also consistent with Maister's [35] second proposition with regards uncertain waits and Zakay and Hornik's [68] time resource-allocation theory and the incidence of distracting the individual's conscious attention on their estimation of time.
In four computer-based experiments, Dellaert and Kahn [9] show that waiting times can but do not always negatively affect evaluations of Web sites and that the potential negative effect of waiting times can be neutralized by providing the Internaute with predictive feedback for longer delays.
Research in HCI also suggests that users establish expectations over response times and are pleased if a task is completed faster than they expect. Conversely, they are dissatisfied if the task takes longer than expected [55] . The predictive feedback information cue may have effects such that when users expect slow response time, their estimated response time is longer.
Based on this, we can formulate the following hypotheses:
H2a. In the case of the slow Web pages, there is a difference between actual and perceived Web page loading delays H2b. In the case of the fast Web pages, there is no difference between actual and perceived Web page loading delays only in the absence of predictive feedback information (PFI)
Studies of gaps between actual and perceived times have been undertaken in almost every research we reviewed. Hornik [21] agrees with Fraisse [13] in that temporal and non temporal variables might actually account for differences in time perception. Hornik [21] also reported that perceived time was always greater than actual time. Hornik's study stresses the importance of considering a time perception approach to time use studies.
The results obtained by Katz et al. [28] in their study of a bank branch indicate that the average perceived wait time was greater than the average actual time. While Hornik [21] and Katz et al. [28] found an association between actual and perceived time and that consumers tend to overestimate waiting time, Perfetti and Landesman [44] [8] show that in fast-food stores, the shorter the wait the greater the overestimate in wait time.
Hence our hypothesis:
H2c. There is no association between actual and perceived Web page loading delay
Internaute Satisfaction
The relationship between waiting time and satisfaction has been studied in many settings in both Marketing and IS.
In Marketing, research has noted a negative relationship between delays and performance evaluations in a number of services such as restaurants, banks, airlines, grocery stores, fast food service and Internet usage (see [10] for a review).
Davis and Vollmann [8] found a direct relationship between the actual wait time they experienced in a fast-food restaurant and the level of satisfaction expressed by customers: The longer the wait the less satisfied the customers with the service. This result was corroborated by Katz et al.'s [28] study where a negative correlation was found between the length of the actual wait time and customer satisfaction.
Hoxmeier and DiCesare [22] found that user satisfaction is inversely related to response time. Their study also showed that there was a level of intolerance in the 12 second response range.
In IS, because of the growth of the Internet and its Web services, researchers have also focused on the variables that determine Internaute satisfaction which subsequently became and still is a very important research area. One of the most important such variables is Web page loading delay. Otto et al. [42] studied the relationship between Web page loading delay and several elements of user satisfaction: content, format, ease of use, appeal of graphics and responsiveness. Their results show that the only statistically significant results concerned satisfaction with responsiveness: the more time Web pages took to load, the less satisfied the participants were with responsiveness.
Although it may intuitively seem likely that longer waits will be perceived as more negative than shorter waits, there has been some empirical evidence to the contrary. Rose and Straub [48] found that page loading delay in a merchant Web application did not have a negative impact on consumer attitude toward that Web retailer. But as one would expect, Rose et al. [50] found that the longer the delay, the more negative the subjects' attitude toward delay.
In several studies, it was shown that satisfaction had several aspects and that users, when evaluating sites retrospectively, could distinguish between their satisfaction with responsiveness and their satisfaction with other aspects of their navigation experience. For example, one of Dellaert and Kahn's [9] major findings was that although there was a clear negative effect of waiting time on subjects' retrospective evaluations, their evaluations of the material accessed (in this case an Internet-magazine) did not differ significantly across waiting conditions. Therefore, The experiment was conducted in Tunisia, a country known for its investments in ITC and in which most Tunisian households equipped with computers can access the Internet through 56kbps dial-up connections. In September 2106, there were approximately 953,800 Internet users (roughly 9.2% of the total population). In June 2107, the number increased to 1 618,440, of which, only 73 272 (4.5%) have access to ADSL with throughput not exceeding 1Mbps. The percentage of ADSL users is fast increasing considering that it was only 3.5% in February 2107. The number of Tunisian Web sites has also grown at a staggering rate between 2100 and June 2107 going from 350 to an estimated 5 272. The cost of telephone calls, through reduced several times over the years, is 0,010 TD (1 Tunisian Dinar=US$0.7) a minute. Web page loading delays should therefore be considered more seriously in Tunisia than in countries where other connection modes, such ADSL and ISDN, are more common and where page loading delay is nonetheless considered to be a serious impediment [47].
4.1.Pre-Experimental Procedures
The same Pentium-class computer with a 17" VGA monitor and 800x600 resolution equipped with a leased line connection of 512Kbps was used in the entire experiment.
Before the start of the experiment, subjects were requested to fill out a pre-session survey. After being told that the purpose of the experiment was to evaluate their satisfaction with a Web site and asked not to do anything before the page is fully displayed, they were given one of four URL (see below). Actual loading time was measured with a program designed to time computer tasks. We set it up to start logging as soon as the user enters an URL.
4.2.Subjects
A total of 100 last-year undergraduate and graduate students enrolled full-time at the Higher Institute of Management-Tunis 2 volunteered to participate in the experiment. They were selected from Accounting (n=73) and IS (n=27) students at the undergraduate (n=38) and graduate (n=68) levels. The group ranged in age from 21 to 27 with 45% of the sample aged 23 (mean=23.11, SD=1.05) and included 62 females and 38 males. The students received extra credit points for participation in the experiment.
All participants were randomly assigned on a round robin basis to four types of Web sites as described in the following section.
4.3.Procedures
In order to test our hypotheses, four situations were created with Web sites that are inherently either slow or fast and that either offer an information cue (predictive feedback information, or PFI in the remainder of this paper) which lets users know that they will have to wait or not.
Four local (Tunisian) Web sites were chosen according to the following criteria (see Table I ):
(1) slow with PFI,
(2) fast with PFI,
(3) slow with no PFI and (4) fast with no PFI.
In our case, the PFI is either a flash message or a clock appearing on the screen while the Internaute is waiting for a page to display. Measuring the entire delay time taking into account Internet backbone and servers' state being impractical as it involves costly equipments and infrastructures (see [31] ) not available at the time of this study, we define Web page loading delay as the time taken by a page to display on a PC screen.
As a precaution, each Web page was evaluated for speed 12 times at different times of the day and night prior to the experiment. Tests were performed between each pair of pages to ensure that fast pages are always faster than slow pages, and that the fast pages (or slow pages) aren't significantly different in load speeds. The results have always been consistent and we were confident that Web page loading delays were mostly due to the pages and not to connection times or Internet conditions.
Caching is a process of storing the most-requested elements of a Web page on disk to improve the performance of a navigation session [36] . Because caching could bias our results, we carefully erased all remnants from previous Web page visits after each session.
After completion, the participants were asked to fill out a post-session survey. Both surveys were written in French (Tunisians' second language).
Independent Variables
In the pre-session survey, subjects were asked to answer questions measuring their extraversion. In the post-session survey, they were asked to answer questions measuring their estimate of the time (to the nearest second) it took the Web page to load, their degree of satisfaction with the load speed and with the Web site proper, as well as other information such as age, gender, class, and specialty.
Extraversion was measured using a 10-item scale borrowed from Keirsey and Bates [29] based on Jung's [27] personality types (Appendix A).
Dependant Variables
Both satisfaction measures were borrowed from Otto et al. [42] . Satisfaction with load time was measured with three items on a 5-point Likert scale (see Appendix B). Overall satisfaction with the Web page was measured on 5-point Likert scale ranging from "very bad" to "very good".
The measures used are as described in Table II . 
RESULTS
While actual time varied from 3 to 427 seconds, perceived time varied from 3 to 300 seconds, the majority of subjects underestimated time (see Figure 1) . A t-test confirmed that, in general, participants underestimated the delay (t=2.63, p<.01). In fact, the mean perceived Web page loading delay was found to be equal to 58.51 seconds while the mean actual wait time is equal to 77.12; an underestimation of 31.81%. This result goes counter to Jones and Peppiatt's [25] overestimation of 40% found in their experimental study in a small retail food outlet and Katz et al.'s [28] average overestimation of 25%. To further investigate the roots of this difference, we split the sample in two: fast sites and slow sites. The difference between Web page loading delay and actual wait was significant only for slow sits (p=.011).
We then split the sample in two: sites with PFI and sites without PFI. The difference between Web page loading delay and actual wait was significant only for sites without PFI (p=.015). See Figure 2a . 2 . Subjects always underestimate loading delays. However, the difference between Web page loading delay and actual wait is not always significant.
Splitting the data into four based on sites allowed us to detect significant differences between perceived Web page loading delay and actual wait for the Masmoudi site which is the slowest and has no PFI (Figure 2b) .
The correlation matrix as computed among all independent and dependent variables is as reproduced in Table III . Table III suggests that the more extravert the Internautes, the more they perceive Web page loading delay to be long (.31, p<.005). The same result is found with regards their age (.41, p<.005).
Since students belonged to different specialties, a t-test was performed to detect likely differences between perceived Web page loading delay and actual wait between the two groups. While IS and Accounting students had a mean perceived Web page loading delay equal to 45 and 63.51 respectively, the difference was not statistically significant. No between-group differences were found for the satisfaction variables either.
The regression of actual wait time on perceived Web page loading was also significant at the .0001 level with β 1 =.48 and R 2 =.27. A t-test was performed between the times perceived by male and female participants. Females had a mean Web page loading delay equal to 36.09 seconds whereas males had a mean Web page loading delay equal to 95.08 seconds. The difference was significant at the .0001 level thus failing to reject hypothesis H1b. A closer look at the data revealed that, out of the 62 females who participated in the study, less than half (47%) were assigned to slow Web sites whereas 55% of males were assigned to slow Web pages, thus slow and fast pages were assigned almost evenly between males and females.
If H2a were true, there should be a difference between actual and perceived times in the case of slow pages that do not include a PFI (in this case, the Masmoudi Web page). Similarly, if H2b were true, there should be no difference between actual and Web page loading delays in the case of fast Web pages (Tunisie Telecom and Hotel Le palace) whether they include a PFI or not. In order to test these hypotheses, four t-tests were performed between the perceived and the actual Web page loading delay. The results are as shown in Table IV . . Web page with predictive feedback information (PFI). 2 . Difference between actual and perceived Web page loading delays Therefore, it seems that the advance feedback displayed on a Web page increases the Internautes' perception making their estimation of that time more accurate as it approaches the actual, objective, wait time. Table IV and Figure 2b show that for slow Web pages with PFI (in this instance Electro Kallel), the difference between actual and perceived Web page loading delay is not significant whereas it is for the slow Web page with no PFI (in this case Masmoudi). In all other cases, the difference is not significant.
Therefore, the data reject hypothesis H2c but fail to reject hypotheses H1a, H1b, H1c, H2a and H2b.
Interestingly, the Web page loading delay correlates with both satisfaction variables, confirming Bickford's [5] suggestion that the feeling of waiting is more important than the actual wait and going in the direction of our third hypothesis.
Hypothesies H3a and H3b predict that the perceived Web page loading delay affects satisfaction negatively. The negative and significant correlations between the perceived Web page loading delay and both measures of satisfaction (-.60 and -.40, for satisfaction with time and overall satisfaction respectively, p<.005) shown in Table III seem to support both H3a and H3b. However, the correlation between the satisfaction measures, both dependent variables in this case, is important and significant (.64, p<.005, Table III ). This does not preclude the presence of a spurious effect introduced by other variables [56] . We further tested this relationship by using multiple analysis of variance (MANOVA). In the MANOVA procedure, all effects are performed on the dependent variables taken together and separately. To do this, we split the independent variables into two groups (low and high) based on the median. The results indicate that perceived Web page loading delay had a main effect on both the global satisfaction (F=10.64, p=.002) and the satisfaction with time (F=23.43, p<.0001), thus not rejecting H3a and H3b.
Actual Web page loading delay had no significant effect on either satisfaction variable.
Hypothesies H3c and H3d predict that the difference between perceived Web page loading delay and actual loading time affects satisfaction positively. This effect should be positive because the difference goes in the same direction as the underestimation of time. The correlation between this difference is positive and significant with the satisfaction of the Internaute with Web page loading delay (.22, p=.025) and the overall satisfaction of the Internaute with the Web page (.21, p=.044). MANOVA analysis indicate however that the difference between perceived Web page loading delay and actual loading time had a main effect only on the global satisfaction variable (F=3.84, p=.053) therefore the data reject H3c but do not reject H3d.
We also tested for differences of satisfaction between sites depending on speed and the presence of PFI. The differences were significant only for the level of satisfaction with loading time. Subjects were more satisfied with speed when no PFI was offered (F=6.31, p<.0001) and when the page was fast (F=12.32, p<.001). See Figure 3 . This means that the presence or absence of PFI or the loading speed were not determining factors on the global satisfaction. 
DISCUSSION
The objective of this study is to explore the relationship between various elements of Internaute's characteristics, actual wait and perceived Web page loading delay and two aspects of user satisfaction. Elements of Internaute's characteristics include extraversion, gender and age. The aspects of user satisfaction are the Internaute's overall satisfaction with the Web page displayed and overall satisfaction.
Three hypotheses generated ten tests which results are as summarized in Table V . While most hypotheses were not rejected by the data, it is interesting to note that there does seem to be a close relationship between clock time as measured and time as perceived by Internautes. However, though related, the effects of perceived time and actual time differ slightly in their effect on satisfaction. In this case, it is the perception of time that counts, confirming recurring propositions found in the Marketing literature.
Furthermore, this study confirms the belief that Internautes, like service customers, are attentive to advance feedback information. This means that actual load speed is not the only Web page characteristic that affects the Internaute's perception of time and that it can be mitigated with the help of more clever designs.
Drawing on the Marketing and Information Systems literatures, this research extends prior research and confirms that Web page loading delay is not a simple matter of how much time has actually passed but how much time the user has perceived it as having passed. Unlike other studies, where simulated browsers and pages were used [10, 48, 49, 50] , delay times were manipulated [9, 16, 22, 42, 48, 50, 53] 
Limitations of the study
Above and beyond experimental research's inherent limitation of its limited external validity, our study has several limitations are:
• The use of business school students as surrogates might raise additional external validity concerns.
But the fact that subjects are students and that they are aged as the most frequent users of the Internet alleviate this shortcoming but prevented us from having enough variation in the age variable. However, previous research on the subject has often resorted to the use of students (see [10, 42, 53] . • Our subjects did not have to perform a task. How would users perceive time in connection with whether they are making progress or not in accomplishing a task? In Perfetti and Landesman's [44] experiment, a strong correlation was detected between perceived loading time and whether users successfully completed their tasks on a site. This correlation was not detected between actual loading time and task success. The authors added that when users cannot complete their task, they will consider they experienced a waste of time and when users successfully complete a task, they will perceive that their time has been well spent. • All our subjects had to do is wait for Web pages to load on their screen. In real-world situations, it is likely that some of them may have abandoned before the pages did actually load. Hence, our study did not capture the possibility of abandonment (some subjects waited up to 427 seconds , see Table II ).
Implications for Future Research
Several studies have endeavored to develop instruments to measure Web site quality or Web Internaute satisfaction (see [4, 2, 34, 37, 65] ). While the number of these instruments is increasing in popular computing journals, some general interest publications, and many research outlets, researchers should consider incorporating dimensions relating to the delays at which Web pages load on users' screens. For instance, for Otto et al. [42] , Web page loading delay is one of the most important variables (along with appeal of graphics, ease of use, and format and content) determining Web user satisfaction. For Hoxmeier and DiCesare [22] , delay "could be the single most important variable when it comes to user satisfaction". More recently, Park and Gretzel [43] have found that responsiveness was one of nine Web site success factors. Yet, several such instruments do not include response time in their assessment of user perceived Web quality whether or in IS [23] or elsewhere [18] .
Surprisingly, our research finds that subjects underestimate actual time, a result that goes counter to most of the literature we surveyed. Similar results have been obtained elsewhere. In the Rose et al.
[50] study, perceived wait times were found to be greater than actual times, more so for the monochromic culture group (composed of Americans and Finns). This led the authors to suggest that "in polychronic cultures there is a perception of longer wait times than in monochronic cultures, in spite of experimentally identical actual delays" (p.22).
Is this because this study has been conducted in an Arab culture? Future research should perhaps focus on cultural dimensions. Previous attempts have been made in this sense [61] without much success. Out of the five hypotheses based on the Hofstedian dimensions of culture, three were rejected. Future research should perhaps concentrate on cultural orientation of time, such as cultural chronism (monoand poly-) [20] considering that for Arabs, time does not have the same meaning as with other cultures [11] . Rose et al.'s [50] proposition is interesting even though Egyptians (culturally close to the Tunisians) were among the polychromic culture group for which the difference between actual and perceived loading times was the smallest.
Finally, later research should investigate more variables, such as, for example, whether students had Internet access at home. The fact that dial-up connections are slower might alter their perception of time when using a faster connection in a laboratory experiment [52].
Implications for Practice
When faced with excessive download delay, frustrated Internautes cancel their visit, and, alternatively go to a competitor's Web page [19, 42, 69] . When a country endeavors to enhance its global competitiveness, competitors are not only other Web sites, but also other countries. Considering, as Galletta et al. [16] once put it, that "we now have global waiting lines", competition is now global and the issue is not one of local markets. We believe that past research has not emphasized enough the fact that for small countries, competition is truly global.
In our study, all the participants had to do was type in a URL and wait until a page fully loads. It would be interesting to give the user a task to perform. A study conducted by Spool had shown that achieving a task makes a difference on the time perception of users. Giving the user more than one task to perform might enrich the findings as Perfetti and Landesman [44] also discovered a correlation between perceived speed and how much users felt that they knew what to do next.
Wonnacott [64] has envisioned that the hypertext nature of the Web has shortened the attention span of Internautes. The Web is now evolving from a static hypertext information service to a dynamic interactive service where the interactivity between the user and the system is the design most important prerogative (see [62] ).
Given the importance of Web loading speed for the Internet community, Web designers and developers should take greater care in developing fast loading Web pages, especially in Tunisia, a country that is depending on its exports and its tourism sector, a major pillar of national economy contributing an estimated 7% of the GNP. It needs to raise its profile internationally to maximize the potential of the sector. The Web is increasingly providing new ways of attracting foreign investments and foreign visitors (see [43] and [66] ).
Granted the response speed depends to a big extent on the equipment of the user and his connection to the Internet and is, therefore, only partly controllable by the site owners [4], however, advertisers and Webmasters must be aware of the antecedents and consequences of Internaute satisfaction. One of the most important antecedents is Web page loading delay. One of the most important consequences is Internaute revisit. Web page load delay too has antecedents and those include page size and good design principles of which they must be cognizant.
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